Structural stability of amyloid fibrils of beta(2)-microglobulin in comparison with its native fold.
Among various amyloidogenic proteins, beta(2)-microglobulin (beta2-m) responsible for dialysis-related amyloidosis is a target of extensive study because of its clinical importance and suitable size for examining the formation of amyloid fibrils in comparison with protein folding to the native state. The structure and stability of amyloid fibrils have been studied with various physicochemical methods, including H/D exchange of amyloid fibrils combined with dissolution of fibrils by dimethylsulfoxide and NMR analysis, thermodynamic analysis of amyloid fibril formation by isothermal calorimetry, and analysis of the effects of pressure on the structure of amyloid fibrils. The results are consistent with the view that amyloid fibrils are a main-chain-dominated structure with larger numbers of hydrogen bonds and pressure-accessible cavities in the interior, in contrast to the side-chain-dominated native structure with the optimal packing of amino acid residues. We consider that a main-chain dominated structure provides the structural basis for various conformational states even with one protein. When this feature is combined with another unique feature, template-dependent growth, propagation and maturation of the amyloid conformation, which cannot be predicted with Anfinsen's dogma, take place.